We collected self-reported data on gender, age, grade, race/ethnicity, body mass index, spring sport (soccer or track), level of sport (varsity or junior varsity), and fall and/or winter school sport participation. Athletes were asked the number of previous injuries they had while participating in sports activities or team sports between the start of the school year, September 2004, and the start of the spring sports season, March 2005. We defined injury as any injury that prohibited sports participation for at least 1 day. We calculated the number of athletes who reported a previous prohibiting sports injury prior to starting the 2005 spring sports season. Athletes who reported a prohibiting sports injury were queried about their most recent injury, including body part injured, medical attention received, and number of days to recover.
Results
We surveyed 324 track and 127 soccer high school athletes, and 68% were male. The study sample included 67% non-Hispanic white, 8% African American, 8% Asian, 5% Latino, and 12% multiracial or other. The majority had normal body mass index (77%) and were varsity athletes (73%). There was an approximately equal distribution of 9th to 12th graders. The majority of fall sport athletes participated in cross-country, football, soccer, and volleyball; and the majority of winter sport athletes participated in basketball, swimming, and wrestling. Of the 451 adolescent athletes, 241 (53%) reported at least 1 sports injury during the 2004-2005 school year and prior to starting the spring 2005 sports season. Twenty-nine percent reported that their most recent injury occurred in the month preceding the spring sports season. A higher proportion of varsity athletes (59%) were injured when compared with junior varsity athletes (49%). The lower extremity, specifically knee and ankle, was the most frequently T he number of adolescents participating in high school athletics has doubled over the past 30 years, surpassing 7 million participants in 2007-2008. 1 With increased participation has come heightened focus on the increasing number of adolescent sports injuries. Previous injury has been identified as a risk factor for sustaining a subsequent sports injury. [2] [3] [4] We anticipate that many adolescents participating in high school sports have previously sustained a sports-related injury that needs identification prior to future sports participation. Our objectives were to identify previous sports injury among competitive high school athletes entering a new sports season.
Methods
We performed a cross-sectional survey of 451 competitive high school athletes participating in the 2005 spring sports season at 5 large, urban public high schools in Seattle, Washington. Subjects completed a brief self-administered questionnaire. We included adolescents playing boys soccer or boys and girls track. Response rate was 88%. Study procedures were approved by the University of Washington Institutional Review Board and participating school districts. Informed consent was obtained. injured body region (Table 1) , and there were no differences by gender or sport (data not shown). Of the athletes reporting a previous prohibiting injury, the majority (54%) had only 1 injury, 23% had 2 injuries, and 23% had 3 or more injuries. Almost two thirds of the athletes received medical attention for their injury, most frequently from a physician and/or athletic trainer. Athletes recovered from most injuries in less than 1 week, but almost one quarter of the injuries resulted in more than 3 weeks lost from sports participation ( Table 2 ).
Discussion
Our findings illustrate that many high school adolescents have sustained a sports injury requiring medical attention and time away from sports. More than half of the high school spring athletes in this study reported a previous sports injury during that academic school year. Our overall sports injury prevalence is similar to that reported in Canadian adolescents by Emery et al 5 (49.9%); however, they found that more athletes (70.1%) reported multiple injuries in the previous year. Consistent with the literature, many injuries were to the knee and ankle, [3] [4] [5] [6] required less than 1 week for recovery, 3, 5 and were more likely in higher level (varsity) athletes. 2 We acknowledge some limitations in this study. The participating schools were not a random sample, and the results may not be generalizable. We did not measure athlete exposure or differentiate new from recurrent injury, and the definition of injury may be interpreted differently by each adolescent. Although data were self-reported, prior studies have demonstrated good accuracy of self-reported number of injuries, body part injured, and treatment sought for up to a 12-month period. 7, 8 Our finding that many high school athletes have sustained previous sports injury is important due to evidence that prior injury increases the risk of subsequent injury. [2] [3] [4] Adolescents playing sports at the junior varsity or varsity level are likely to have experienced a previous sports injury. This may be due to increased injury exposure time, specifically more years of sports participation and hours spent at practices and games, as well as the higher intensity of competition. The athletes in this study were injured during fall and winter sports seasons, and we suspect that additional athletes sustained an injury during the spring sport season.
All states except one require a yearly preparticipation examination (PPE) prior to interscholastic sports participation. One objective of the PPE is to identify musculoskeletal conditions that may predispose an athlete to injury. 9, 10 PPEs are frequently performed by primary care providers and represent an opportunity to identify previous sports injuries. We do not know if the athletes in our study will have their previous sports injury identified and addressed at future PPEs. It is important to educate primary care providers, especially pediatricians, about the importance of addressing previous injury as part of the PPE.
The most current PPE monograph includes 5 questions about history of previous sports injury and use of braces or other assist devices. 10 The pediatrician conducting the preparticipation exam should carefully review this area. It is important to ask additional questions, such as duration of time away from sport as a measure of injury severity and potential disability. The musculoskeletal portion of the physical exam should focus on specific areas or joints as guided by injury history. For example, participation in sports such as track and soccer may require more detailed examination of the knee and ankle. Sports such as swimming and volleyball may require examination of different body parts or joints such as the shoulder. Because the knee and ankle are most commonly injured, all pediatricians should be competent and confident performing these joint exams.
A common encounter may be an adolescent athlete with a history of multiple ankle sprains who has not performed any rehabilitation and does not wear ankle braces. External ankle support and balance training reduce the risk of ankle reinjury. 6 This history of previous sports injury ideally will be identified and addressed by the pediatrician performing the PPE at least 6 weeks prior to the next sports season or school year. This allows adequate time to address potential playability issues. Ankle joint examination needs to identify persistent pain and swelling, decreased range of motion, strength deficits, and ligamentous instability. Additionally, the athlete should be able to demonstrate pain-free, sportspecific functional movements. In a soccer athlete, this would include jumping, landing, and side-to-side cutting and pivoting activities. Based on careful history and physical exam, the adolescent athlete may need referral to physical therapy for ankle range of motion and strengthening, balance training, in addition to recommended use of ankle bracing with athletic participation. If the pediatrician is uncomfortable assessing previous injury history or performing detailed joint examination, then referral to a sports medicine or orthopedic specialist should be considered. It is important that athletes who require further management of their previous injury receive appropriate follow-up and reevaluation. The musculoskeletal portion of the PPE can be a valuable screening tool to help identify adolescents with previous sports injury and facilitate an intervention that may decrease their risk of reinjury before they enter the demands of a competitive sports season.
